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mm^] mmm 

(e) ffffS^ 5^ V ^ (c) t>* (d) H^T^® talHH l<^l^s;>^;^hA°^->$:-7;^^i: 

- S-f f HH 1 ® u i;^' X h ^ - > {c ^ ^ Tr-^ XU4(^||*^m^cD W^^J. T 
, o tff fHm^ ® ^ > >7*^^ jc 3^ 1^ 5f5 $ ;^ V ^^^4^ ^J5& i- ^ M j? fc^^ $ 

(a-l) t&fH¥##:»«±tctrftB^x ^y ^ y ^Mmm^mm.-t^^ v^yzft. 

(a-2) fffia^x y^y ^Mmm± taiH-r ^ > m±m^mm.t^ 

frf sH-f ;r > PflitM tt, tafa>5. 7^ ^y ^ (d) T'S A $ ti -5> ;r > T^^^ffrfailx >y ^ > 
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# 2'0 0 1—0 5 1 4 4 7 



^**f a A $ tl ® Pflih f -5 , 

[If 3 ] 2 lB«®4^##:^ttCO$^7t:^^-efe o T, 

[If #3^4 ] 2 fB«(^^##:iS«(Z)i^^t^^T'S> o T, 

(a-3) fffSH-f ^ > PIihMT' <5 trrtH^^yKiif RJ&ihMJC :t > ^Af -5 «y ^ 

ffffBlli (DUt/:;^ h A 3? - > liftftBH 1 <z>*[rxMi^c7)x^y^>yTX^Mc07t 

mmx9-v -f (e) {±, tufHH 1 ® 1/ i;^":^ h A° ^ - > tc;(iiix.trftBII 2(Diyi/:^h 
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mm^9- ^ (d) ® > -a A itmBm icDuvxh/^^-y (Dm^mo^mm 
mm:i^^y^y'!fMmmtmmzmfhmv^^mi^. 
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[If 1 3 ] m^-^ 1 tm(D^m^mm(Dm'^ism-^^-&^x. 
(b) iff f H X ^ > ^''Mmm± K'mi(n>vv7.v^i^m-th7.7'V':f}i. 

{e)<Dmu^=^r')y^^m\z^^x. wm^icDx^v^ v^-^^-yo^mmii'^m. 
lit/, 

- > ^y >^ 5: $ JC-eix. 

4 ffi|I#2 0 0 1 ^ 3 0 7 1 5 9 6 



# 2"0 0 1.— 0 5 1 4 4 7 



( i ) IfffHX 7^ ^ (f ) ® fff -T? o ffffHX 5^ >^ (h) =^{C|^^f $ ti. < ^ 15 
X ^y ^ > ^MMm^B^-t -5 X 7=- ^y >^ ^ , 

mmmo^':)-^--k^ti^=Lr^)y'^''^m^fio^^v:ft.^m^. mm^s^v^f 

(d)®SfrtH^^TU >^^aCJ:oT, wmmi(DVV7. V ^ ^ ~ y (DmmiS^U 

lib, 

(f)tufBl^2(Z)l/S>'X h §:>'N°^-->^'LT> grffHH 2 CDilDXM^® x ^y ^ > 
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#2*0 0 1— 0 5 1 4 4 7 



[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

M (j!g«=4 3 6 nm) , (M;fi= 3 6 5 n m) , K r F V Iz-if- 

(?'£^S= 2 4 8 n m) ^-5 VNli A r F ni^ i/ V U -if- (m^= I 9 3 nm) ^ 

[0 0 0 4] 

;!/^xs«±{c^ D A (cr) r^E(Dmm^xm^^-^^~y^i^WL 
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[0 0 0 5] 

[0 0 0 6] 

S2 0-3 0[lI^Mi^^Si:$tlTV^^„ 
[0 0 0 7] 

}C#oTllIii^A°<5f->(D|SS[|i<[:7()^$ e>^CM*$4^TV^eo DRAM (Dynamic Ra 
ndom Access Memory) $:M{C^-5>i:, ^^iM^^^f t)tlT V^ 6 4 M h D R 
AMTttO. 2 0 — 0. 1 8 yti m(Dv^ US/X ->;()^|g[:^^tl, -^-O 

^*ig)KX@^CJ3V^Ttt, ^^^(Z)e)-^K r FX^i/-r l/--!f-3t ( A. = 2 4 8 
nm) *"^«%;#<flJM$tlTV^S„ 4-^> $ JCy\° <5? - > (D^^^fc t; vrjg 

[0 0 0 8] 
[0 0 0 9] 
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[0010] 
[0011] 

[0 0 12] 
[0013] 

04 8-0 5 \\%mk(j^mt^}^^~y'f^WL-}smo^-m^^-timmx-&^. a 
T> 1114 8-0 5 1 ^m^^xv^^comm^-^^-ymmi^m^mm-t^o 

[0014] 

*-r, 04 8tC5^-rj;e){c, i/V ziy mm l ±iZji<V iyVziym2^ 5 O nm 
( 5 0 0 A) (^Mj^T-, icV^T U =1 >^>ftJ^ 3$:165nm (1650A) (D 

mmxmmvr^Wi. yithUi^:7.hm4.^m^L. i o o°ct9 o^p^^y ^- 

^ ofe= h Ui/^ hj^4 (^>mjP;^)^5 85nm (585 OA) t 

j& -2. cfc c) {c^^^<;)rem ^iiti5 L 7t o 
[0015] 

;i/ (7;fhv;^^) 5 §:/r-bTK r FXdpS/ x'lx-if- 2 4 8 n m) 6 

. 55T% 2/3^i^3^9^TA-5^^-$:MVNfc^:7r^i/X^$:jgMbfe. 
[0 0 16] 
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#2-0 0 1— 0 5 1 4 4 7 

^V^T, 1 1 0°CT^9 0#W^-^ (PEB (Post Exposure Bake) ) ^^f^ 
tL^. 7=- h^^^;i/r>^-'^At Fn^S> K (TMAH) (D2. 3 8M*%;!K 

)\y\z)Z-\:'f=.\^t^:^ - >4 a ^m^o 
[0017] 

n^^> (CHFg) , 7^h^^nn^^> (cf^) , r)]yziy (Ar) , 

(Og) ®m-a•;^*X$:fflV^^WTOS^!M):5'a-f'^>x«y^^- (RIE (React 
ive Ion Etching) ) (C J: U ^fbiK 3 ;K U U 3 >Jff 2 fC^i--g> a: 5^ > ^ 

mm^m'ji^. wm^-^^-y (/Ku i/u 2 a, i/u =I>^'f^:/^°^- 

> 3 a) 

[0018] 

BIS 2 Jil^i/'T. hA°^->i:x^v^>^#lc^p5ti^}(jaX7l^-> (^U i/U 

nymt.ty^}ny<^itmo)mmmm t.(Dn9-y^m(Di^m^^^m'rf'^'7 

-efe^o 0 5 2 -eiiVX^ ^^^S7b'J0. 2 4 mCD^^ >ijii{cMt--5 l^i/X h^t^ 
->^a:^y^>^^(D;&IIX/'\°^->^tl^tl(Z), X^-^i|i§ (Space) IC^fS 
(Line Width) ^zfU V hX\^^. 
[0019] 

BIS 3 liEI5 2 JC«-:5< ;^.^-^i|igiK#ffi$:^t-^*v^T'fe-5)o 05 2 -e^b 
feO. 2Anm(D'^^ym\ZiQ\~i^:SL^y^y'^^Cr>^mt/yhA (CD(Critical 
' Dimension) Shift) ©Hl^-T ^ X ^l|FitC^-r ^^fe#'f4 ^r^-To |gI5 3l?ti, 
^ - > Mi^Tb^ hTs^-y. f}^^^ JC J[S V ^ > a° ^ - > 'gS^;i>^^"r T^ 
Tti£i/7 h»i(S^MACD 0 l±0. 1 4 1 /t m^M^TSi 

[0 0 2 0] 

<. mtL'y'^y;-^^-ykm.t\^mE^^)iz^±\f^rcmz\t^7.^-^^x^5x. 
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ti§ i/i;?^ h/\°^->^^^Avh$vN{$^\ myt^m'pyyf-ii:^^m (dof ( 

Depth of Focus) ) ^'(7):/n ■fe;?>^§M7!)'^^< ^-S ^ > ^^*^IC^ ^ 

[0 0 2 1 ] 

^r-e, K^-fx^y^^^^cDTf^SS/^ h»$:fll;t, mz^mtyy hM(Dy.^ 
[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

(DUi:^^ hJ-^^-y^m^y^^y:f}i. (d)|fffHII i cd vi;;^ h - >{c^U 

n^(Dmm^i(Du-y7. h^^^-y^-^^^ hlx. ^y ^nn.m\zn 



1 0 
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[0 0 2 5] 

(^-imu^mi^mm±izmmm:^-^^yi^Mmm^mm't^>^v^^y-:ft. ( 

, W$i:^^vzfW(D^:i-y'^Aits^io)UVy. h/N"^ ->(Z)±:S-7&^^(Z)-Y:^> 

[0 0 2 6] 

y mitm it iyvzjy mmm:^^ \,^ityvny m^m^m striH;^ 5^ ^ (a 

-2)lt. •:^^X^CVDm^m^^Xmm4:tym.±m^m^-t^y^^^y:f^^/u 

[0 0 2 7] 

ym±mitmm^mm±m^^/vx^^^. 

[0 0 2 8] 

V (a) li, (a-3) ffflH ^ > m±mx ^ Iff fH^aHtif R^^lLl^ tC >r > v4 Ai" -5 
[0 0 2 9] 

ii^mm.(Dm'^i5mx &^x. itrtHx 5=- > i &t>*^ 2 c^^jdxm^ ^ 
frjiHUi ® bi;^'^. h^^^-y}.immmio)ijun:m^(Dx.v^y^^^^m 

<DA^- y (f ) t&fH>^7=- ^y ^ (d)mf ^©^i-^j^ < i: t;Sf/ta^ 2 cD^oxfM 
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$:=f§-5^7^^y e>tc-eix., mm:^^^^^ ^ie)it. lufHH i(Z) l/i/":^ h 

^ S 5: ^ f ^ X 7^ >^ 2: ^ -e V ^ -5 o 
[0 0 3 0] 

titular 7=- ^ (d) (Z) -r :r Ate J: o 11^ -5 M^t^^^b tC J: o T, ItjsB^ ^ V 
[0 0 3 1] 

fnl_h ^3 e» > ^ A ?! ^ V ^ -5 „ 
[0 0 3 2] 

lt*^9<z)5§^«, M^JSita«g®^^^ig«cDiSit:;??s-efeoT, taiax^y 

^ > ^M*^ tc -r :^ > 5: a A-r -5 7^ ^y ^ 5: ^ ^ JC-eix. T V N ^ „ 
[0 0 3 3] 

if^Si 0(Z)|gH^ti, lt^JS9fa«®^##:^fi®5^^:&-^-efeoT, ttftax 

[0 0 3 4] 

^y ^ > ti^® fc V X ^ (Z) Mfc-^ t3 (Z) V - ^ ^ L T V A -5 . 

[0 0 3 5] 

11^:^1 2(Z)f§0^lj:, ff^Jgl lfa«CD^^#:iSttOig5t^?£T'^oT, trfia 
>C.7=-^y ^(h)li, (h-l)Mtax^y^>^*^^%±lC||3 CDl/i?^ h 
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[0 0 3 6] 
[0 0 3 7] 

X ^ > iTMMm ^ m^-t S 5^ y i: , (b) fffiB :^y^y ^^MM<^± (c H i 

-$:-^tf=3r3.r U >^^^$:^Te)^^^y tfflB^T^ >^(e) (Z)tfffB=¥ 

IB ^ 5^ ^y ^ (c) ~ (e) ll^f frf IBH l(Dl/i;;^h/N°^->$:v>c.^i:LT, Iff SB 
X ^ > ^'MM^ iCMLXm^(DJiy^y ^'mM ^ H^fT L T\ ;&0X/n° ^ - > 5: f# 
^ ^y y 5: $ ^3 tc-eix.T „ 
[0 0 3 8] 

W^:Sl5®#§^tt, It^^S 1 4fB«®4^S#:igS<Z)igit^55ST'&oT, SufB 
>tttrfS3lll cD:&nxM^®x^y^>^^*v;^^^M(7)A^->5:'^*t, {e)mm^7^ 

:^^yft.. ih)mmm2<Duv:^h^j^^--y'^^i^x. mmm2(D:mj:mm 

(Dx-v ^^-^7,^ m(D'm2 (D hA^->$:#-5^5=-^y 5:^ h\zmx 
> mU^'r^yzf{i)\%. mm^i<DVV7.vn^-y\zl}W7Lmm'm2<D\/Vy.V 
^^^-y^^7.i7 h LT, t^JfBm^®x^y5">^*^il$:||#t- -SXT^^y ^$:-^t? 
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o 

[0 0 3 9] 
[0 0 4 0] 

m^^l 7 (7)mBit. ff#^ 1 4 J5;V^Lfff^^ 1 6 ®e) VN-rti;^)^ 1 ]S{CfB 
[0 0 4 1 ] 

trffHUl CDi!rtIXfM-hiC||l CDl/i/'X NA°^->$:#^X7^'y ^i:, (d)ttfgHII 

u >^*^ii{cj;oT, mmmi<Diyv^h/'^^~y(Dmmti^!\^mL. iem 

^•^^y.'rv^}!. (f)trffa^2(Di/5/";^ V^n^--y ^\^x. mWmio^n 
XM®x^y5^>^-v^^M(^ll2(Z)L/i;;^ Yn^~y^m^7.7'v-:f)L^'^h 
\z.mx. (g)tyfHlllSt>*ll2(Z)L/S:;:;?. hA^-^^rvx^iibT, tufHx^y^ 

y ^nM.m\zn\^xn'^o^^v ^ y f^m^n^m^ b r, mxa^ - y^n^^'r 

[0 0 4 2] 
[#gB.9C3D|||g(Z)?^ffi] 
«lllfeCO?^ffil» 
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<mm> 

[0 0 4 3] 

m 1 -04 i,t:icD^m(Dmmiifjt^mm^^^~ym^:^m^m-tmmmx:^^ 

[0 0 4 4] 

t.-f. ig 1 tc^-r J; eitc, yvaymmi±iZTi<vtyVz2ym2^5 o nm ( 
5 0 OA) (Ommx. m^^XyV:nym^tm3 $:165nm (1650 A) (DB 

mxm^ht^^. i/')nymtm^±\zyitvvv7.hm:^^m^h. loot: 
m (4 4 5 OA) ntj^^ ^o\zm^^(DmmM^M^\^r=.. 

[0 0 4 5] 

mz. m2\z^-txoK. m^t£\^v^o:imm^'^^-yti'^mti'i^.t=.i^'r-(^)y 

5 ^if^LXKv Fx^>>vU-if- 6 ^^W.h-t^y.'rv 7-^-^m^^Xm%^^=i 
[0 0 4 6] 

j^VNT, 1 I 0°CX^ OfPm^-if (PEB) ^n^tc^. 7^h9^^;i/T> 
^ni^At KD^i/ K (TMAH) (DZ. 3 8 M*%^^M V^T 6 0 #^(7) 
ii^^r^f e) 3ii{CJ:oT, HIS iz^-t J: o iz U ^ ^ JVlzmi^f^ \y ty h/N"^- 
>4 a ^^^o 

[0 0 4 7] 

mz. bi^;^ hA^->4 a T^^'ICCH Fg, CF^, Ar, OgCZ)^^-^;!? 
X^MVNTW¥«MR I Etc j: U, x^y^>^'*M^J^-efe«.M^t:l^3 ^^KU i/ 

i^V yv zjy/^^ -y 2 a, yVnymit^-^^-ySa) ^M^o 
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[0 0 4 8] 
[0 0 4 9] 

0 5 ttm 1 -04 v^Lr:zmm/'^^-ymm:&mxm^^nr=.i'iy::^ hA°^- 
^moymmmm) ) iKD^^-y^mo^itmm^^^-t^^yv^&^o m^vit 

X^-Xiflg (Space) {C^-r-g)-it^ (Line Wi 

dth) ^-fu y h bTVN^o 
[0 0 5 0] 

4/im(D'y4y^^^-yiZl3ii^:iiy^y^'i^(D^'^iyyhM (CD Shift) 
g§ f ^ :^ ^ - :^ Is {c ^ t- ^ ^ L T V ^ -5 „ 

[0 0 5 1 ] 

0 6^C^V^T, L 0ltUi/^y.h/'^^-y(Dmm^'^5 8 5 nm(Dm^. L 1 li 1/ 
hA°^->®Mjy:^^4 4 5 nm®^-^$:5^LTV^So 0 6 tc^f J: o 1/ 
2/':;^ hy\°^-><Z)j^JP*'^4 4 5 nm®#■^®ft^mA^->>^>^e5^^~>^:^■^5=5^^ 
JCjAVNBRiS^-r h*i^S5MACD 1«0. 079;£Am 

T% t^!5f5MtC^bfe h/l^-XDllJ^:^)^ 5 8 5 n m(Z)#'^(Z)T^^5S ^> 7 h* 

3{fiSgMACD 0(Z)0. 14 1 ^mJ:^;tJ06^^C/^$<;S;oTV^^3i:;^)^t)*^-5o 
[0 0 5 2] 

^ 1 {Cinvy ^> y^{C 0 . 40Atiii, 0. 35;tim, 0. 3 0 At m CO ^ > (ig 

-etl-f tl® L/S/X (0. 14, 0. 08, 0. 06, 0 ( fi m) ) ^ 

ms^-t^^<D-7^-:^7.mm (DOF) ^^-t. 
[0 0 5 3] 
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mi] 



M^iu. : /am 





ji y C CD s^z? b 


0.14 


0.08 


0.06 


0 




DOF 




DOF 




DOF 




DOF 


0.40 


0.26 


0.64 


0.32 


0.T8 


0.34 


0.83 


0,40 


0.98 


0.35 


0.21 


0.62 


0.2T 


0.65 


0.29 


O.TO 


0.35 


0.86 


0.30 


0.16 


0.33 


0.22 


0.62 


0.24 


0.63 


0.30 


0.T2 



[0 0 5 4] 

m^lt. :ii>y^>^*^{C0. 3 0 ;timC7)^-r >l^lg(Z)tt±*^UT^^S®^^XA^- 
0. 1 4 fim) X^it. \yt^'^h^^i^:fy'^0. 1 6 h7\°^ ->7()^'i2^Ml? 
[0 0 5 5] 

mmiZ. :sL-j^y . 3 O nm(D'y^ym<D^±.t)^^)^m(DlM:iLJ^'^- 

0. 0 8) "trli, 0. 2 2 /im(Z) L/i^X h/\°^->?^^7b"^/^>gT% ^tL$:#-5{C 

[0 0 5 6] 

6 0;^±©^-^, ^ 1 hSffi^^liO. O 8 /i mJ^T^Ct-'5i^^M7b'J 

7s hJ-^^-yo^mtyy hiffl^Mo. o 7 9 m\tm^(Dmmy.T hfj^^. 

[0 0 5 7] 

V ;^ ^ U T ^ -r ^ ^ ^ ^^j'^ o 7t o 
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[0 0 5 8] 
[0 0 5 9] 

1117-1111 1 itz.(DmM(Dmm(Dmmii:$>^mw^^-ym^:^m^m-tm 

o 

[0 0 6 0] 
[0 0 6 1 ] 

$:^Tofeo :i^x\t. 4:^ymiihxrjv^y^m^\ 5 0 k e v-e 1 X 1 0 1^ 

CDMi¥ii4 4 5 nm(D7 5 3 3 4 n mg^tCMf ^ ^ ^^tC, Ui^y. 

[0 0 6 2] 

r^^fc, 0 1 1 (c^-Ti; e) ic, i^s;*^;^ h ->4 a x'::^.^ i: LT> CHFg 
, CF4, Ar, 0 2(Z)M-^;^':^S:fflVNTW¥«MR I Etc J: ij^-fbMS i:*?'; 

2 a^t>*i/'; 3>M'ft:/N°^->' 3 a) 
[0 0 6 3] 

yjfU i/y 3>JS2fflCDX^y5^>^-^g|jC^-t-5X^y^>^^lf'ffi;^xfnI_hLTVA-g>^c 
i?), Ui/^X hA^->4 a ®Mff7b^3 3 4 n m^^g-e fex >y ^ > >7*CD v'::^ ^ h L 

[0 0 6 4] 
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[0 0 6 5] 

BIS 4—0 5 6 liL/i^:^ S>'N°^->®M^-^3Eg^SJi^M(^E^®H"efe-5o 0 5 
t.. rn^yf^-^^^giii^f ii^jC, 0 5 5 fC^-t J:e){C, l/i^;^ h -> 3 3 <D 
^-XigWl J; U^V^A<5^->l|^SW2(D hA^->3 3 5: x'^^. ^ f-S ^ 

[0 0 6 6] 

JtLT^U, I^J?:^>'J3 3 4 n m® ^^T'%X^y^>^*^ilSttilcW^-^{i^l:^'2>^ 
<!lli:^HAfe«b, j^jy^^S 3 4 n m(7) WT. h/N°^->4 a x 5^ > ^^^{C^ 
1^ 5(5 $ V A ^f4^ $: ri J£ t- <2> o 
[0 0 6 7] 

[0 0 6 8] 

012lCfeVAT, L OttUi^X h7N°^->(7)J^fl[;{)^5 8 5 nm®^-^, L 1 
1^5; ;^ ^/^°^->(7)J^jp:*M 4 5 n mCD^-a-^^ LTfe U > L 2 ttiKJ?;^)'^3 3 4 

[0 0 6 9] 



1 9 
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#2-0 0 1—0 5 1 4 4 7 

[0 0 7 0] 

>^'fl:lK3ffi®X^y^>^'*^a.illC3^|^$:^$;fcVN^#$:?iJ5i-r-5JllJ* (3 3 4 n 
mil T'5^i- U'i^';^. hA^->4 a ^-^y.^ t.ht=.:r.^y^y^^M\Z^'oX. U 

m^-^^-y^^mmm§i<m^z.hif^-is^^. 

[0 0 7 1] 

^l^Ci3V^T, ff:_t}?)'JUTf-?S= 0. 3 5 >':t-:;!jX^S;K7b^0 

. 7 oj^^±®»-^, ^ 1 i^^^TtiSi/y' h»iiS^^iio. 0 6 ^ mJ;^T^c-r'Sl^^M 

r«) ro. 0 6/iinj ^rm^CDS^i: L fe^-^, MJ¥:6^ 3 3 4 n m(^> 1/ 
i/'x h/\°^->(DTf-i^S/:7 saffiS^^o. 0 5 9 /i mlim^<^amJi^Ti:'&-2>o 
[0 0 7 2] 
< -r ?r > ?i A (C J: -5 glj® 

mi 3{C^f J;e»tC, JM^^CO L/i/:;^ h7l^->'4 aTliX^y S/4 eJC'^^:?^ 

X (iHiQ) Tb'^M^ti-sA^ r;n^'>&-r>r>aii: LT, sokev, ixio^^ 

y cm^a^^^^X'^^i-y^^A^^fo mi 4 lC^-rJ:^fC, X^y S^"4 e <Z)'5 7 
[0 0 7 3] 

CO T^^S5if ^ |6J± $ i± -5 # ^ r ^1 Tb'! ^ „ 
[0 0 7 4] 
«lli6®?^M2» 



2 0 
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#2-0 0 1—0 5 1 4 4 7 



mi 5-0 2 0 it:i(Dmm(Dmm(Dmm2i:$>^mm^'^^~ym^:^m^^-t 
^= 

[0 0 7 5] 

CVD^S$:MV^Tj¥$ 2 4. 5 n m(D y V yMitm^t (S i ON) BS^j^m 

•t^o ':^^X'7cvDmzj:^xyvziymtm'{tmsitri&(Dmm(Dmm^^ 
n-rm-r^mmxms^-^n^o 

[0 0 7 6] 

-e®^, yvnym^tm^tms±iz:7^ hlyty::x.hm4:^m^L, 016-0 
1 2Xm-t^olz, MMoymM I (DM 7 -^m 1 0X^-tJmtmm(Dyu~X4 

[0 0 7 7] 

yvnymitmitmsitm^m (017cdx^) (D^Mmstm (barc;bo 

ttom Anti-Reflective Coating) i: L TUtB-T -5 7b\ ^ ^ (C, ^>r>?iA^(0 

i9(Dj:m) izxyv :2ym^tm^tmsa)r:^iz^^'ram:i^y^y'^MMm ( 
:iiv yv nymz) izi^x^n^(D^m.±-t^umm i^^tym^m) t^x^ 
mm^^o yv nymmms ^i]ii^^:^ym±mt.Lx<Dm^^mLx^^ 
^t=.m. y nymtW:^ (Dmmti^^ ^y ^m.±^ ^\z^^rj^mm^mhx^^^ 
m^nx^-tym^mh \^xoy'}ny^itmitm:B\t^miit^^o 

[0 0 7 8] 

*^IC, 02 0 fC^-r eke) tC, LxS:;?X h7N°<5f->4 a LT, CHF 

3, CF4, Ar, 02<Z)ii^:*'X$:MVNTW¥«MR I EtCj; tJ^^bl^S ^/K 
^}y^)ziym2}i\z$^-t^:r.v^y^mM^n^^. (^Ui/ 
1; 2 a, yvnym^ft^'^^-ys eiRX^yVnym^tm^tJ-^^-y 

8 a) 

[0 0 7 9] 

3rT% _t:fH0i 5c7)x^-e?^^t-'5S/U n>^-fl:^f[:l^8(Z)f^t3U(c>t^B 
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4t 2^0 0 1— 0 5 1 4 4 7 



mm (-(^ym±m) tLxmm-t^. 

[0 0 8 0] 

m^\^f=.m^. m^±n>X\%2 0 nmL:^^J^^$ti'f, ISMTgPT'lil 0 0 n m 
[0 0 8 1] 

|gMTgp-e«5 0 nmil^&y. mW-^ii^A 0 n in{C-^^i>-r -So 
[0 0 8 2] 

[0 0 8 3] 

[0 0 8 4] 

^T, 13 2 1 jc^t* J; e» Jc, i/'J 3>S^l±{C;KU S/U rr>'M2 5 0 nm 
isVHTJ/'; =i>^ffcM3 1 6 5 nm(Z)Mj?T'?^figL7t^> U n > 
^<l:j^3±iC;taB ARCMl 1 8 0 n m(DMj?T'?^^-r -So 
[0 0 8 5] 
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4f 2*0 0 0 5 1 4 4 7 



nTv^^T-v■^vx(Z)|g^g[$re•"e®^#B ARcm 1 ®j^j^<z)^t^— 'K$:^g^■r 
[0 0 8 6] 

-ffc/N-^-^S a:5:r>*^#B ARCA^-> 1 1 a) (Z)?^^$!^f e) o rrT% 0 2 

Ui;xhy\°^->4 a(Z)MJ?iK$ifc#^3i^i/5^>^*^(Z)Tr^i/:7 

[0 0 8 7] 

«^ig(Z)0ffi4» 

0 2 8-0 3 ^\%^(Dnm(Dmm(DmmAx-^^mmj^^-ym^is'^^^-t 
mmmx&^o 02 8~03 5-eii, n^i^^fimvj^^-^^-y^2m.<D'^^% 
mz^nxnon^-yi^^i5m\zmhx. -m^ LTDRAM(7)tf>y vu^ay 

jgfflMlr^LTVN^o Z.(DJim.X\t. ^^U -fe;i/§|S(Z)0. 1 ^ mJ^^TO^fflVN ^ ^ 

^A^-^, MjaOJ^aptc 0. 2 0 fim&,y(D7.^~:^j-^^-y(DmM'^'Z^^}i 

[0 0 8 8] 
[0 0 8 9] 

^^{C, 02 9 tc^^f J:e){C, l|l®;(iDXMi|ic-efe-2>^^Uir;i/?^^Mi|)cA ICD 
iHISA^-> (L (^-f /S (X^-Xitl) = 0. 16>ani/0. 2 2 yti 

m) (D^t)'^tmti^tir:i\y^'< i7 JV (:75|-hVX^) 5 a bT K r F X^ir J/V L/ 
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#2vO 0 1'— 0 5 1 4 4 7 

[0 0 9 0] 

Mv^T, ms oizm-t^oiz^ 1 1 0°CX' e om^^-i^ (p'eb) §:^fofe 

5=- S^^^;i/T>^-C'AH Kn^Sri/ F (TMAH) ©2. 3 8M*%7K^ 
?S$:MV^T 6 Of$ra(Z)Jg#$:^f r i:{Cj:oT, ^-f>i|igO. 1 3 At m® b 
NA^->4 b §:#-5>„ 
[0 0 9 1] 

[0 0 9 2] 

?^IC, 0 3 1 {C5^-rJ:e){C, TJlzly^^ytymtLr. 50keV, 1X1 

o 

[0 0 9 3] 

\yV7. Vf-^^-y^ b {C-r>r>^iA$:^fe) #l§¥4 - 1 2 7 5 1 StCfe^ 
[0 0 9 4] 

^7£:, \/V7.vn^-y A.'Q\%^^y'^K\zi.^x. ^z^y'^KmiiWkts^^m. 

[0 0 9 5] 
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[0 0 9 6] 

msKDJin^mxuvT.h^'^^-yAb^mfc^. ms2izB'r^ 
:^^^)'t)vmmmmA iRzj^mmm^mmA2^^ti. ^mmi o±<d± 

^^^^tt-Mg^Z)^;*- h \/V7. M14 (Z)?^^^i:|lIC-e^-5o 
[0 0 9 7] 

0 3 3 tC^-r J:e){C, ^^U-fe;i/?^^fI^A 1 $:B^<MjaiaS&M^A 2 

-if- (?^^:Rti2 4 8 nm) 6 ?:3^i!ii:-t^X7^>y V^Ta3fe$:^f 
B^^#{iNA=0. 5 5T'2/3^i^H^^T/^°-5^^-$:MV^fe;r7T^2/X^S 

[0 0 9 8] 

MV^T, 03 4 tC^-r 1 1 0 °C T 6 0 #r^/<- ^ (FEB) $:^fo7t 

7^ h^^^;i/r ^^--^Ati Kn^i/ F (tmah) ©2. 3 8fi»%7K^ 

?R?:fflV^T 6 0#ra®ii#?:^f -5 r iltCioT, ^-OipgO. 5 0 .a m, 

xipio. 2 ixva.(D\/V7.v n^ — y 1 ^ 

[0 0 9 9] 
[0 10 0] 
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#2 -0 0 1— 0 5 1 4 4 7 



4 c $rv>;^' i: LT, 1 0 {c^-t-Soi^y ^>^*?:^ffv^. mM®BB?<iA^- 

y (^M/N°<5f-> 1 0 a) $:#-g>o 
[0101] 

@B?^ A ^ - > «^ J: < Bfife ^ i: # ^ . 
[0 10 2] 

«mm<Dmm5» 

ma 6-04 o;a?>*!gi4 2itz(Dmmcomm(Dmm5-v$>^mwi^-^^~ym^ 
mm 5 (Dmm^m^mm-t^ . 

[0 10 3] 

t-r. m 3 6 iz^-t ^ o iz. i/vnymmi±iziiiv i/vnym2^5 0 nm 
ommxu m^'^xiyv nymimi 3 ^ 1 5 0 0 nmcDmmxmmLf:^^. i^v 

nym^itmi 3_tJC>':t h hm4 ^m^LX. 1 0 0°CT'6 0#ra:/U^ 

[0104] 

mz. m 3 7 iz^-t J: o iz. DRAM<D^^Ai/^m^Jim<D^'^^-yt>'^tmi)^ 
ntcVf^ ^ )V {yur hV^^) 5ni$: (g(4 1 #M) /TLTK r Fxdpi/ V 
-if- (M;Rli2 4 8 nm) 6 5:^62^ il f -5 Xt^ V^TS7t o fee 

M0.5^f4^liN A= 0. 5 5-e, 2/3^^^m0^TA-5=-^-^MV^fe;r7re7i/ 

[0105] 
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#2'0 0 1 — 0 5 1 4 4 7 

Mv^T, HIS 8 {c^-r=be>{c, 1 1 o°c-e9 o#r^/<-^^ (peb) ^n-^r^ 

7^ h^^^;i/T>^ — "^At: Kn:3p.> f^^ (TMAH) <D 2 . 3 8M»%7K^ 
[0 10 6] 

r^tC, 0 3 9 tC:o^-^J: e){C, T;i/=3^> ?:-r UT, 50keV, 1X1 

ZKDI^, H4 2 {c^-TJ: e>ic, ( hy\°^ - > 4 m?^^®) oS^V 

L;b^e> 1 5-2 0° «^4$-frfc:&lnI*^^-r:r>aA$:=ff e)o :i ® ^?5^{C i: U , 0 
4 2 {c^f <}:^{C, -r>!f-> 7 ®:^gP:$>^'J l.'S;^'^ h7\°^->4 m®^M^t>*f!|®{c 
i:oTJIie^$tiSfe5?), T«&««-e^ei/U =i>^>fbMl 3 IC-f :t>;^)^eg^?iA 

\t\yVy.VJt^-y Am(D=y^ (^-f >ifiS + ^'^-XipS) , fe<fcDf 

[0107] 

[0108] 

-eUT, 04 0 {C:^-r J:^) tC, l^i/^ h - > 4 m5:VX ^ i: LT, U 3 
> ^'fbM 1 3 t>*3K y >> U =1 > JS 2 (c^f -5 X ^ > ^''^iLlI r ic i U , 
SH^A^-> (SEfbl^A^-^ 1 3 a:5:t>*>KU >>U =r>A°^-> 2 a) 
[0109] 

D R A M © ^ ^ A ^> ^ J^^i&XS -e ^ ^ ^* $: # -5 7t {C # II P ^ - 
[0 110] 

D RAM® -fe;!/ 7 r^-r>n>^ ^ h;^^-;l/?^figx@^c^v^T%;:^^?5;g€P/^° 
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#2^0 0 1— 0 5 1 4 4 7 



^-y^m^'t^^mr. :i(D:f:m^mm-t^zt.izj: ijmm(Dmm^m^zii 

[0111] 

«mm<Dmm6» 
j'^^~y<Dm-^^izmm^-^^^^tti^'pfjt<f£\^^o 

[0 112] 

ycD-*)'^ xt>mm(D7.Ay ^ V y'^mxm^Lt^r^vs.^.^j^m^ u 

^~y(Dm^^^70 ^iy4yf}^^(DS.Mmc^^mm^^>rfr]yiy::^ hA^ 

-ym-^cD^itti^^i^, up:7.h^'^^-y(D^mi^^-'\^(Di&rt>m^s. 

[0113] 

04 3—04 5i>tm^(Drjv^~^Msmm(D^u4y(Dm^^m^^ic^Lt=. 
mmmr$>^o m^: sizmno^T.j^y^vy'^fmxm^mht^rjv^-^^^m. m 

?:^:t>a^bT, 5 0 k e V, 1 X 1 0 c m^(7)^f4^-e-f 7 (D^A?: 

o 

[0 1 14] 
[0 115] 

2 8 ailiE# 2001-3071596 



#2 >0 0 1—0 5 1 4 4 7 



mmm^^i}^^^£^rmmmzMi^. r)i^y^4ytymt.Lx. sokev, i 
fcEii -04 iz^'tJ:o^jtmW(^yn~x^muy^^-y^]^^-t^. 

[0 116] 

1 6 {c^«?)-r:t>^iA1--5>;^«?), Ui:?:'.h/'^^-yj^^mizrjv^mi 6(D^u 
y:fy^^(D^M%<DmmizJ:^vV7.hA^ -y(DmV^^^t^mi-t^:iiitr^X' 

h^-^^-y<D^mmm^f^±^'^^fi}^^m^:it.tt'^v^^. 

[0117] 

«mm<Dmm7» 

3^igp§®Mfe-a-*)-a:*i>s^/N°^ - ym^^(Dmi3i^t>it^^mmmmiz^^^x 

z-Do^mnm^) xm^Lf^m^. ^'^(Drjis.^^M.^^ (ei4 3#m) xmf 
mnm Oa) itmz o nmxi&^fy^, mmLtjtti^^y./^y^vy'ifLxmi^n 

t=.7;i^-^Am (04 4) -eiiftM^S (3 a) ld:,^l 0 0 nm^T^^MbUfc 
[0 118] 

e V, 1 X 1 O^^X cm^(D^ii^X4:i-y'l^A^no 0 4 5 {C^fi: IC, 

-r-S^ilTb^T'^, fti!l5^;S (3 a) itm5 0 nmt.X^m-t^:ittf^X^^. 
[0119] 

04 7 «c:®i§H^(D«(D?^ffi7-e&-g)iB^A^->(D?^^:S'^co#mp^m 

t-»Tffi0T-$)-5o 

[0 12 0] 

|Bl0tC^t-J:e)fC, ^>Un>a^l, i/U3>^fbjH 5:S.t>*T;i/^Ml 6® 
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#2*0 0 1— 0 5 1 4 4 7 



ti'^-'^mmmmi 9±iz(D^ma^^ i s ^m-t^ i^vx i ? 

m 1 —04 tc^-t i e) rjimnayyu --eBH^A^ -> -5= 

[0121] 

^ z>*sfe-^*3-&^acffl (Z) - ^ i^-i?^^ $ ti s V - m^mm i 9±(d^ 

[0 12 2] 

[0 1 2 3] 

<tff*i> 

[0124] 

tr. 05 7tc^t-J;e)ic, iyVnymiki±izi/Vnymitmi 2^1 bn 
m (1 5 OA) <Dm}fX% isV^T7KU n>Ji2 $:100nm (1 000 A) 
<DmmX\ eD(Ci/U n>^>ft:J^2 1 5: 5 0 nm (5 0 OA) ®MJPT% ^V^T 
iyVaymi\:mi\:ms^4 8 nm (4 8 OA) ®JRJ?T'?^^ig L fe^, iyU=i>^ 
'fbMK8±{C7:!|- h Ut^^X hM4 1 0 0°CX9 O^H^U^-^'?: 

^To^c h I'iy::^ hm4 CDlKffTb'^ 5 8 5 nm (5 8 5 OA) 



ffi$E#2 001-3071596 



# 2*0 0 1— 0 5 1 4 4 7 



[0125] 

r^ic. as stc^-r j:e>{c, mw-^^ -yti^mt^nr=.u^^ jv5 ^ifrh-cK 

f4^ttNA=0. 6 5T% 2/3f^^fi^0^T/^°-5^■V-?:fflV^7t3^^T^'^>X?£$: 
Mffl L fee 

[0 12 6] 

^VAT, 1 1 orr-g o#ra/<-^r (peb) ^n^t^^, ^h^^^jvyy 

^r. 1^7^11 Fn^ri/ F (TMAH) ©2. 3 8 M*%;!K^?K VnT 6 0 #r^(0 

->4 a §:#-g>o 

[0 12 7] 

^L/T, 0 6 0 {C:u^-^J:e)tC. b i/?:;^ S A ^ - > 4 a ICM L, ^> 7 ©^iA 
?:^Tofcc r^T'tt, -i^ymtLXTJVziy^m^K 5 0keV (?tA^*;i/ 

T-lXlO^Vcm^ (F-X*) -e^:t>aA$:^f e)o 3®>r:r>^A 
tcJ:oT, |tf«6bfeJ:e){c, L/ i^;^ N - > 4 a ©HJ^ tiMf-S ^ tc, 

[0 12 8] 

me liZm-tJ:olz. bi/'X NA^->4 a -T^?.^ h LT, U zr > 

mmo)mm^'^^-y i^av i/v ny/-^^-y 2 a) ^n^. i^i^^:^ 

h/N°^->4 a S: "7;^^^ ^ LTi/U n^g^fb^-fbms, U 3 >@?>ft:K 2 1 :5:t>' 
[0129] 

hA^->4 a tt-f :^>i£AfC j;oT> S> U 3 ^^fbll 2 1 ^ 
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#2^0 0 1 — 0 5 1 4 4 7 



> (D V ^ ^ L r 5 1^ M < # ti i- § o 

[0 13 0] 

, \^'^-(ji^y^y'!f(Ditm^mr=.-t-^u-\E7.^^(DWfmmm'v$>^^u-\z:7.^^ 

yY^^izmmfj^^CXbtOo 

[0131] 

WLm-hm^^tx.^. gM> xmm}L\^x]u<m^^hi!\.^ J ifs^v ^ J yvy 
m(Dm'm\z]^\:,x-m\tm.m'^^'ry. y -}\^(j^^orM\L^mif>^^^m)i 

[0 13 2] 
[0 13 3] 

<:^^^> 

[0 13 4] 

^ -r, 0 6 2 }C^-r J: -i" tC, 2/ U 3 1 ±IC U a ymi'cM l 2 ^ l 5 n 

ni(^KJPT\ ^VAT;t?U i/U =i>jS2 $: 1 0 0 nm(Z)MJPT% IC ^> U 3 > b 
m 2 1 5: 5 0 n mO^mS-X. '^^\ZV U a ^S'ftMM 8 4 8 n ^(DmW-XJ^ 

M^Lfe^, i/U 3>M^t:MM8±jc:7:!f- h hm4 ^^^b, ioo°c-e 
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#2'0 0 1 — 0 5 1 4 4 7 



[0 13 5] 

#tiNA=0. 6 5T\ 2/3if^=^MB.3TA-^-V-$:ffiVN7t;:r:7r^'S/X5^§: 
[0136] 

givxT, 1 1 0Tc-e9 o#ra/<~^ (PEB) ^n^r=.Wi, •r-h^:^^jvry 

^^•t^At: Kn^i/ F (TMAH) (D2. 3 8M4%>^c?§?gc$:Mv^T 6 0#r^(Z) 
Ja^$:^f ^i:{Cj:oT, 13 6 4 IC^t* J: ^ ^' ^ JVKjZ>\:'r^l'V X 

->4 a 

[0 13 7] 

?^IC, 0 6 5 {C^l- j: ^ tC, l/S;^':^ h7N°^->'4 atC^J^b, KrFx^iyvl/ 
-if- 1 9 $:^i^i:i-S^7^^y/^°-%mv^TS3^$:^7^^. ^(7)^, ^i!i2 0?:M 
VNT 1 0 0°C-e 9 0#ra^-^ $:^f V^, U h ^ - > 4 c 5:^5 fe„ 75:^, K 
r F:n^Z/-^U—*f~ 1 9 a)m^l>t2 4 8 nmT'^<5o 
[0 13 8] 

[0139] 

S:ffv%, VVT.h/'^^-y 4 d^mt^o :i^Xit. ^ :tymt. LXT JV^y 
V^, 5 0 k e V-e 1 X 1 0 ^^/c m^-r-^f ;f >^iA$:^f e)o ZKZ) >^£AlC j: 

^xixii-rsii^t^tc, i/v :iym^tm2 iRz^i^vnymitmitm8m(Dx.y^ 

y^mmizM-t^x.^y^y'^m'\iti^\^±-t^o Mx.«> me 6X^^^:tymA 
mcDuv^hJ-^^-yi^cti^o. 1 4 /im(D^4 ymx$>^r^^<Di)^. ^yty 
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#2-0 0 1—0 5 1 4 4 7 



^iA=^®Vi^'>^ hA°^5?-> 1 4 dVltO. 1 0 /i m^VM^i^-^^^o 
[0140] 

^kiz. 0 6 7 lc^-tJ;e){C, L/i^;^ S/'N°^->4 d h LT, i> U n > 

h A^->4 d Sr-y';^^ i: LT, U n ^^-fb^gfLM 8 , ^> U n ^lE-fbK 2 1 ^ 

n^^) i/^)nym2\z^-t^:r.-j^y^mm^^=fo^o\zhx^§i\^. 

[0141] 

n^-yA c J; U =feJ|Bl±LTV^Sfe^?), h/\°^->4 d ©J^j^Tb^EI 6 6T 

[0 14 2] 

s>'^hA^->4d (4c) ^i:$^^;Kj^:^7{)^3i^fe'^^,T'^'g>^i?), yvnym^t 
m^tmaRz^i/vnym^tmz i izM-t^:r.^y^y^^mmKit]yv:^ hA°^- 

^4 diHiz^'7.t)'^m^-t^^tfji<. vn^-yA d(c5gia^©5gM*^^ 

[0143] 
[0144] 

$:^-re^®llIt?fe-5<, ^fe, 0 7 4 liDRAM(^dp^/A°>>3?0^XS<DA3f-> 
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#2-0 0 1— 0 5 1 4 4 7 



[0 14 5] 

U =r>^fbi^2 3±iZ.y^ h I>J14 ^^^L, 1 0 O'CT 6 0#r4^U^ 

-^^r^fofeo 3(7)^, 7:^- bbi/X hM4 (7)J|^J^;^)^8 8 0 nmi:^^ J:e){C^ 

[0 14 6] 

?^{C, me 9 iC5^i-J: e)tC, D R AM(Ddr^Ai/^?^^Xg®A^->A^^g7b^ 
tlT^: L/T^-r (^Tfhx':^^') 26 (BI74#M) L T K r F X :3p s> v b 

--9"- (MSi±2 4 8 nm) 6 $:3ta^i:-r-5;^-5^^y ^mv^Ta^§:^f o ^„ 
MH.9^f4^ttN A= 0. 6 5T% 2/3|Si^MHBTA-5^^-$:fflVAfe^^T^i/ 

[0 14 7] 

^V^T, Ef7 0{Cm-tJ:e)tC, 1 1 0°CT' 9 0#ra^-^' (FEB) $:=ffofe 
7=- h'5^^;bT>^^'5'/:sH Kn=^r2/ K (TMAH) ©2. 3 8 M*%7K^ 

ffi h/N"^-^ 2 5 a 

[0 14 8] 

^LT, H7 1 JC^-f J:e)JC. bi/':;^ h/\°^-> 2 5 a tC^tif KrFx^^y 
TL/-if- 1 9 $:^Mt•r■g>^5^^v/^°-$:fflV^TS3^$:^f VA, ^CD^, 2 0 
^MV^T 1 0 0°C1:' 9 0 #r^/<- ^ ^r^ff Ui/'>5> h7N°^-> 2 5 c §:#^c„ 
[0149] 

07 1 -e^L7tS)^^^;5tr>'^M3l{Cj:oT, l^S/'^ h7\°^-> 2 5 a;^)^^, 
Ui;;^ h^N-^-^ 2 5 c tc^'fb^it-SXi:*'^!?^-?.^ 

[0 15 0] 

r^^CC 0 7 2 (C^-r J: -5 tC, T;i/=3>$:-r:^>ai: UT, 50keV, IXI 
ol^/cm^(Z)^#-e-r;*->7®aA$:l/i^':^ hA^->2 5 c {C>t>f L T^fVN, 
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4f 2-0 0 1—0 5 1 4 4 7 



[0151] 

Ui^Xh(D^L3^(D^^ ymitlyV:Kh^'^^-y 2 b cCDO . 17Atm7b^ 
e> 0. 11 /im^-e^^i'^L/feo 
[0152] 

^LT, 0 7 3 JC^-t<fce)(C, bi/'X hA°^-> 2 5 d i: LT, U 

n>®E'fi:M2 3Rzfi/v ziymitm^tm2 4 izM-t^:n^y^y^'mm^nozt 
yvnymitm^m^f-^^-yzA a) ^ms. 

[0 15 3] 

L/i/'X h/N°<5f-> 2 5 d li-r::r>^4AJC j;oT, i/ U n ^iE-fbl^ 2 3 

7 2-e^-tX@l:- Ui/'X hy^°^-> 2 5 c7b^^MLTtjX^y^>^'*(Z)VX^^ ^ 
[0154] 

$ ?j{C, 1117 1 X'mLr=.myt^mMm^mizJ:^r l^i/:^ h 2 5 d 

(2 5 c) <Z):9•^S;S^t^*'^^i^T'V^sfe^5b, ±K&U;t J: e){c;{/>i58^F^II$:^:^6«J 

[0 15 5] 
[0156] 
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#2-00 1'— 0 5 1 4 4 7 



[0 15 7] 

«mm(Dmmio» 
<mm> 

[0 15 8] 

h \^V7. hMl 4® 1 4 b?^^^{c iMg® >':f h X^VT. VW, 

[0159] 

h/N°^->4 b(^)|^g|5:;^)^^5§^i--g>5!/X(D^^*^C uy^l hA°^->4 b ©g^ii:^)'^ 
[0160] 

mi 5 -a 8 3 lj:r®|§0^(^^]6g(Z)0ffil 0T'^^iB^yN°^->?^^:^iS5:^ 

T, IIJ6(D?^^1 0(D^m#liR$: §40^^-5 = 
[0161] 

T-V"^^ -i 7. ® 7t «t) (c J: U HB V ^ ^ -Y > ipgco h ^ > X ^ ?^^>^>'^M# $ 
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# 2-0 0 1—0 5 1 4 4 7 



-13. ::iy'^^v-!i^-)\yoy^A-\%mmMm^mu-t^f=.mzi:^)±^<m' 

[0 16 2] 
[01 63] 

^T, 0 7 biZ^^^oiC. iyV nym^l ±izmmti^l 5 nm (1 5 OA) 
(D^y Vnymitm: 1 2, Jl^;^*^ lOOnm (1000 A) (D^V U ziyMz ^ 
?^^L/^^, 3}fU i/U =l>M2±{CMj?*^5 0 nm (5 0 0 A) (Dy^)nymit 

M2 1, jijy*'J4 8 nm (4 8 OA) (D ^) n y mtmitm B, ^mmi^t^^. y 

fee 

[0164] 

mz. 0 7 6 tc^-r j;e)fc, mi(DmjimmT$>^h^yv:^^mmMm<Dm 

W^^^-yCD^fj^tmiJ-^ntcUy^^^JV (yit h-^7.i7) 5 a $::ri-bTK r FX^ 
i/VU'-if- (?g^;Rtt2 4 8 nm) 6 ^--5 A°- V^TM^$:^f 

o:to figH-^^f4^«NA=0. 651;\ 2 / 3 ^^i^fi^H^r - ?:«VVfc:^:7 

r^yy.m^mmLr=.o 

[0 16 5] 

^VNT, 0 7 7 {C^f J: e) fC, 1 1 0°C-e9 0#ra/^-^ (FEB) ^n^fz. 
^, 7=- b^^5^;i/T>^-'t7At: Fn^S/ K (TMAH) (D2. 3 8M*%7K^ 
?g?:Mv\T 6 0#racDJi#$:^ff e) r ^{C j:oT> i:biiS^^?Si^-r >i|ia 0 . 1 4 a* 
m(DUl^y. h/A°^ - > 2 7 a ^r^-So 
[0166] 



3 8 
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# 2 '0 0 1— 0 5 1 4 4 7 



$:fflVNT 1 1 0°CT'9 0#ra/^-^ ?:^fV\ b i:;^ h - > 2 7 c 
fe, K r Fx^i/Vlx-if- 1 9 (Dm^it2 4 8 nmTfe-So 
[0 16 7] 

1117 8x^^Lr^mytmmRt^mmmiz^^x. i^s/^x hA^-> 2 7 a }ci:b^ 

[0 16 8] 

r^{C, 0 7 9 (C^f ie)tC. T;i/i3">$:-r7h>ai: LT, 50keV. IXI 
0 c m2®^#"e, Ui/^ h/\°^->2 7 c{C^LT-r;r> 7cDY£A?:;rTo 
T l/S/'X hA^-> 2 7 d ZL(D^ y-l^AlZ J: ^X. mT^Ltci J: o IZ. 

\/V7. i>/N°^->2 7 ^(T^mM-\-t\^V7. hA^->2 7 c *^ ^ KX^-T ^ ^ =b 

[0169] 
[0 17 0] 

r^tc, 0 8 1 {c^t-cfce)Jc, h^>i?:^^?^^M^$:l^<^2(Z)iDXMJ|!c't?fe 

b $::^LTK r FxdrS^V U-if- 2 4 8 n m) ^ ^ V 

n-^n\^Xm%^^10. Bg0^^f4^{±NA= 0. 6 5"t?2/3^=^R^^TA-^ 

[0171] 

m^^X. 08 2{C^t-J:e)tC, 1 1 0°C-e9 0#ra/<-^ (PEB) $:^fofe 

7^ h^^^;i/T>^-'^An Kn^S/ F (tmah) (Z)2. 3 8M4%7K^ 

9 a 



3 9 
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[0 17 2] 

(2 7 c) (D^m^mtim/uv\>^^r:Li^, ±7&Lr=.^oiz:M^^^mm^^^m 

[0173] 

2 9 a$:vx^^^LT> U n ^^^fbS^-fblK 8 u 3 ^^-fb)^ 2 1 iL\zn-t^ 
ai^yf^>^Ma$:^f vx, L/>:;x hA^-> 2 7 d;5S:t>*Ui^'X h7N°^-> 2 

mi l^-^T.^ ^\^X. 4<U S/U 3>ji2^C^•t-5X^y^>^*?:ffV^, mM(Z)@S 
i/U 2 a) ?:#^<, 1/ h A ^ - > 2 7 

d2§tt>*Ui^'X hA'^-> 2 9 a ^rVX^' ^1 LT, S> U 3 >g>fb^'f[:IK 8 , S/ U 3 
^^J'fbjK 2 l^D^jKi;S/Un>Ji2}C^-r-5)^^y^> ^''^S ?:^fS b T^fo T =fo 

[0174] 

l/S^X hA^-> 2 7 dli-r:t>tiA(C j;oT> U =r >^>fb^'fbM 
8 ^t>'$/ U =r 2 lM<Z)X>y5^> ^'*^Q;^{C*f f -5. X >y 5^ > ^m^lf' 1/ i^'^ 

2 7 c A^^|Hl±LTV\§fei?), 2 7 d ©j^j^ t&^EI 7 

9l?^fXS-ei/S;>':^h>'N°^->2 5 c;^)>e>llXlibTt)a:^y^>^®V^^ ^ U 

[0 17 5] 

mMmAmz-ititmrnm^^i^p^ hA°^->2 9 a $:m:taT5W^^Mb*i<?^^!^-r 

[0 17 6] 
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# 2 -0 0 1— 0 5 1 4 4 7 

[0 17 7] 

«mm(7)mmi i » 

[0 17 8] 
[0 17 9] 

<*^> 

ins 4 -El 9 4itz.(D^m(Dmm(Dmmi i v:^^mm^^^-ym^:^m^^ 

M(Z)?^^ 1 1 (D^S^WM ^HH 1- ^ „ 
[0 18 0] 

-fkjms ^j^^Lfe^, ■7:*- h bi/^x hms 1 1 0 0 x: T' 9 0 #r^y; 

Z(Dm. h \yV7. lCD]^M7b'^4 0 0 n m (4 0 0 OA 

[0181] 

?^{c, 0 8 5 fc^-r J: e) {c, V'yyVT.^'B'^^tMi.diW^f^^-yoy^iS^nfi' 



4 1 
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#2-0 0 1 — 0 5 1 4 4 7 

i93nin) 2 8 ^^Mft ^ v j^- ^m\<^rmyt^n^t=.c mm^mtN 
A=o. 6 0-e, 2X3m^mmrj'<~^^-^m^^t^^yr^i/7.m^mmi. 

[0 18 2] 

MV^T. EfS 6{C^-tJ:e)lC, 1 1 0°C"t?9 O^r^/^-^' (PEB) $:ffofe 
^> 7^ t>^^^;i/r>^-'t7At: Kn^^ri/ K (tmah) (D2. 3 8fii%7K^ 
M^MV^T 6 0$3>ra©Ja#$:^?e) r i:tCJ:oT. ^4ymo. 12fim(DUt/^ 
h7t^-> 3 1 a 
[0 18 3] 

^UT> 12 8 7{C5^-r J:e)fC, U >:y X h ^^^^ -y3 1 a iZMV. ArFx^i/ 
Vl/-if- 3 0 $:5^^!ii:t--5X5^«y/^°-$:ffiv^TS3tS:^f v^, iSz!i2 0 

$:MV^T 1 1 0°CT'9 0#r4^-^ $:^?v^, b >>'X h A ^ - > 3 1 c ^„ j5: 
fe, A r Fx^i/Tl^-if- 3 0 1 9 3 n mTfe'5c 

[0184] 

[0185] 

m 8 8 iZ^-t J: O iZ^ 7;]yziy^4:tymil\^X, 50keV, lxi 
0 c m2(Z)^f4^T\ Ui/XhJ'^^-y3 1 ciZMLX ^ ^y 7 (D^i^A^^^ 
T b h A ^ - > 3 1 d $:#-5> „ 
[0186] 

z<D^:ty'^AizJ:^x. mv^l^t^^oiz^ u V:^ h ^-^^ -y 3 1 d commit 
Ui:^^ hA^-y3 1 cfj^^m^^tt^iz. t/V nymitm2 ijkV^tyVzi 
ymitmitm8m<D:r.-j^y^'^mizM-t^:r.-j^y'!fm'\iti^\^±-t^o ^ ^>JC 
, -r:t>?$A^#^tlfe hA°:5?-> 3 1 d li, b i/'X h - > 3 1 c (Z) 

^-r>iPao. i2/iin*Ne3. ■^-rxpio. o 8 y(*m*-rfit/jN$ti-So 

[0 18 7] 

-e^l:\ 1118 9tC^f cf:e)fC, V^T. h ^"^^ ~y 3 1 d ^^ti^MiZy yf h \y 



4 2 
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2 -0 0 1— 0 5 1 4 4 7 



[0 18 8] 

>>Vl/-if- (^;Rtt2 4 8 nm) 2 8 ^ytMt.'r ^ ^"r V ^m^^XMyt^ 

mm^mtN A=o. e o-e2/3^^^M0^rA-^^-$:Mv^fc^:7r 

[0189] 

.^VNT, 0 9 1 lC^i-ie>K, 1 1 CCT^g 0#ra/^-^ (PEB) Srffofc 
^> 7^ h^pt^;i/T>^-'i7AH Kn^i/ F (TMAH) (7)2. 3 8M*%7K^ 
M^fflV^T 6 0#r^(D^^$:^T^ ^iltC J;oT. l/i/'X 3 4 a 

o 

[0 19 0] 

r©!^, 0 8 7-e^bfe®^^gi>5:t>*MSfci;oT i/i;^';^ h/N-^-^ 3 1 d 
(2 7 c) ®^^j^;S^B*'^■Ji^-ev^-^>fc^?), _LizELfe j: e> {c^*X|§^r^lI§:^*6«I 

[0191] 

r^^cic, 09 2 {c^-t J: e) ic, l/s:^'>^. 3 1 dS:t>*l^i^'x 3 

4a{CML, A r Fm^rS/V (t^^Rii 1 9 3 n m) 3 6 f 

5^^y7^°-?:M^^Ta5^^^?V^. ^(D^. 1 0 0 °C 9 0 ^ V^, l^i:/' 
Xhy\°^->3 1 e RXJ^UV^ h - > 3 4 c ^&#7t„ 
[0 19 2] 

^LT, 09 3 lC^t-J:e)(C, 3 1 e^tJfUS^X N/\°^5?-> 

3 4 ctC^L^r^^ 7(DaA$:^TVM/S;^"X hA^->3 1 f ^t>*l^S:;>l h7N°^- 
>3 4d$:#7t„ :i^T'tt, T;b=r>$:>r^>a^ L/T, ^iAa::t^;^^- 5 0 k 
e V, 1X10 c m2(7)^f4^-e^7t-> 7 (7)aA $:^f o yt» 
[0193] 
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[0194] 

13 9 3 T^t--r:r>^AX@{C ioT, 1/ S/'X - > 3 1 f (h^>i^'>?. 

>3 4 c4;tJ]gi?)^r^/^)^T'^So 
[0 19 5] 

^bT, 1119 4 {c^-r<fce){c, i:b^6^^?5;L/i;^'X hA^->3 1 f ^O^irb^filJ 
m^ji\y-y^^ 3 4 d 21 LT, y V n y mitmit^^ 8 tyvny 

MjK2 1 i:{C*f-t€.X^y^>^*Ma$:^f V^, r:?C{C, U>yx 3 1 f ^ 

v^uz?^ hy\°^-> 3 4 d ^ffjiibfc^. /'^^~~y'!f^tir=.yv^ymtmit 

>^$:^^fv^, (;KU S>U 2 a) ^m^o 

Ui;?;^ hyA°^-> 3 1 fj^z:^uVy^ h/N'^-^ 3 4 d ^rx'^^ L/T, i/U n> 
^-fb^-fbll 8 , U n 2 1 ^t>*5K U i/ u n >M 2 tc^f-g) x ^y ^ > 

^ ^ — fS b T iff o T t; =fc V \ „ 
[0196] 

^(Dm. \^Vy. h/N'^-^ 3 1 f ^t>'l/i;x 3 4 d l±-f ;r>^4AiC 

J:oT> S>U =l>^'fbm'fbl^8:5:t>'^'U Il>®?'ftm2 1 M(^X^y5^>^^^lC^ 

-5 X »y ^ > ^"tftt^b^ U i;^"^ h A ^ - > 3 1 c ^ [nlii L T V^ ^ fei?), 1/ h 
7\°^->3 1 f (DMJSt!)'^® 8 8^0'gI9 3 T?^-r-r ^>t£AX^-e iRIiL, 

h/N"^-^ 3 4 d(Z)J^j?;{)^Ef9 3 T^"r-r ^ AX^T-flXli L T %j x >y ^ > 

[0 19 7] 

$ e>{c, 0 8 2 •r:7Ts\^f=.n%vm.MWi^M\^^'^XVV7. vn^-y^ If 
(3 1 e) -BOSX^V-X h/N°^-> 3 4 d (3 4 c) (D^^MB.Jl-iS^I^/v'^^^^tc.^ 



4 4 
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[0 19 8] 

[0199] 

[0 2 0 0] 

«IIM(D?^ffil 2» 

0 9 5-1219 9 1±^<7)5§0H<7)|^MCD?^^1 2 T'fe-SBH^^A^ - 
[0 2 0 1] 

^-f. 1119 5 {C5^t-J:e)JC, i/Uzr>S«l_h{CS^U =i>^>fbMl 2 1 5 n 
m©IKJ¥T', ^V^T5^<U i/U =r>M2 1 0 0 nmCDMip:-??, $^{Ci>U=i>^ 
2 1 5: 5 0 n mc^J^jPT, ^VxT U 3 ^S-fb^fCM 8 $: 4 8 n mO^WM-'^ 

m-^Lf^^, i/v ziym^tm^tm: 8 ±izyyf h \^iy:^hm4 ^m^L. loor 

[0 2 0 2] 

mtNA=0. 6 5T\ 2/3^OTBgT/N°-^-V-$:fflVN^;r >'T^^>;?.^$: 
[0 2 0 3] 



4 5 
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i^V^T, 1 1 0°CT'9 0#r^/<-^ (PEB) 7^h^^^;L'T> 
=E — ^2^\l\^U^t/\^ (TMAH) (D2. 3 8 fia%7K^IR$:ffi VaT 6 0 #^(7) 

->4 a ?:#So 

[0 2 0 4] 

^LT, 0 9 8 1C^1- j;e)JC, l/i^X h7N°^->4 a tC^b, -^^>7(7)?iA 

:tymt LT^Kn >$:MVA, ;r > 7 a 1 5 0 k e V (^Ain:^;i/^-) T'4 
X 1 O^^/cm^ (F-X*) T'>f :t>^iA$tl, 7 b 9 0 k e VT-3 

X 1 0 c m^X^4:ty^A-^n. ^yi-y 7 c li4 0 k e Vt? 3X10 c 
m^T-Yrr^viA^tl^o 3tie3-r:4->7 a~7 c(D 3 ^0)3"^^ :t 

ACioT, i/i^';^ hA^->4 a©Mj?Mlit-^i:i:%fc, i/Uu^Sefbm 

[0 2 0 5] 

Ell 0 ott-r7r->®aA:ii:t^;b^- (kev) tm^mmnm^Rp (A) ^® 

[0 2 0 6] 

->4 a(7)TJffg|5. -r:r>7b(D^A (D^^^^ ^y'^A) 

7N°^->4 a®cfiMg|J. -r;r>7c©viA (113 (D|fP^}--r;r>^£A) (Cj:t;bS; 
X t>yN°^->4 a®±Jig|5fc^ti^ti^^n>(D5p*|j^@gEilR p A'JgS^^ti'Sfc 
i?), l^i^:;^ hA^->4 a (Z>_hS?b^^JSgPfc*^l^T3j<n :r>:^)^tiA$ti'g> :i 
i: J: U , 1/ y X h ^ - > 4 a (D?g!>fb Jigp 7b^ ^ T i$±^— (c^f 

[0 2 0 7] 
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#2'0 0 1 — 0 5 1 4 4 7 



7:^(C. 0 9 9 JC^f J: e){C, 1/ s;^'^ h A ^ - > 4 a ^ L T, i/ U n > 

i^:7.h7i^-y4 a^mmhtc^. Ji^--y'^'-^nt=.yvaym^tmitm8j^ 

xy-y^) ziym.itB:2. 1 ^rv^^' ^ LT, jKU y ^) ziyM 2\zi^-t ^y ^'^ 
=fTVA, mM®@H^A^-> (;^<U i/U 2 a) Ui;^'^ 

hy\°^->4 a ^ UT, U =r >^>f[:^ffcM 8 , 2/ U n 2 i ^ 

[0 2 0 8] 
[0 2 0 9] 

?5iJ3, ±Mo:>mmo)mm'^\t^K^^ym}ihxr)\^:^y (Ar) ^-avN^^^f 

n> (B) ^mm\^X\^^i:>'^. /NU-^A (He) , :^^>r> (Ne) , (Ng 

) , -mitmrn (co , u> (p) , (as) . ry^=^y (sb) , 

^yfbvt^n^ (BF) i3:Emo)^yitymx^n^(D%^^n^^t.t>'^x^^. 

[0210] 

2 5 0-4 5 0 nm#ie©D e e p U VM*f J: o T ^ Isf^^^if:^ Sr^i^ ^ 
T'^So g-T'Stc, Ui/';^ h7\°3r->{c^LT, A^->(DilX^^t>*ni^y 5^>^• 
[0211] 

g^Mi^s^'>^h, immyy^v. vuv (Fg) x^^/vMui^";^ h> 

[0 2 12] 
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[0213] 

^c^v^T, :^^v:f{d)<Dm^fiz^^). m 1 <D \^ V :^ h ^ ~ y (Dmmit. tUJi 
y \° ^ - >{c J3 -5 j& A° ^ - > HP ^ ^ /N° ^ - > i: (Z) tc ^ C ^ , ;finx /\° 

[0214] 

[0 2 15] 
[0 2 16] 
[0217] 

4 8 fflaiE^ 2001-3071596 
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[0 2 18] 

m^^tif^isb. mmKMm±m\,t^:^y^Aiz^^xm.mt>mmt^ismzmm 

^ , m& (Dx.v^y'^'mmmz ±Mm.m. j; ^ r ^ c m:r n^-yo^ 
±|F— K ^ {£a^ -t S r 1? ^ ^ c 

[0219] 

>^ (a-3) ® ^iff ^ iC^f -^-r^^SAlCiioT, x^i;^> ^*^^%<^ MM 5: :^ifiS 

^ - > Tr?S^*&-ffi cfe U -S<£^'fl:i- -5 r h A^'T? ^ -5 o 
[0 2 2 0] 

^~ym^^^^^\n\^f=.)^m.^^tSi'mi(r>\^V7. vn^-y^. ^yty'^K\z 
Jnx A ^ - > < #S ^ ^ o 

[0 2 2 1] 
[0 2 2 2] 

if 8 fH«(D^^#:iS«©$gig:^^tC is V^ T , X 7^ ^ (d) >r >aAt± 

^^iltcj: U> 111 cObi^X hA°^->T®x^y^>^MaifejfCti-r>r>*^ifh 
^i^^A$tl?5cV^„ L7t;6'5oT, x^y^>^*^|^#;{c-r:t>:6'^i4A$tl^^:R-^ 
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[0 2 2 3] 
[0 2 2 4] 
[0 2 2 5] 

X i\mm^is^'^\\it ^ *\ 7.^v:r{yc)<j>>{^y^K\zii^x ^mn^w^kn^^ 

[0 2 2 6] 

■t^r=.^. 7.^v^{h)(j)^ity A J; o T - ^ 0figMiDc^® ® IHI Ci?^^*^ 
[0 2 2 7] 

® -r ;r > a A Sin Pflih t- -5 ^ ^ -e # -5 o 
[0 2 2 8] 
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# 2^0 0 1 — 0 5 14 4 7 

[0 2 2 9] 

)(D^=Lr^)y ^'^S® H^ff {c J: U , H 1 CD b i^y?. h /\° ^ - > ® J^j* liiRlii- -5 

[0 2 3 0] 
[0 2 3 1 ] 

[0 2 3 2] 

um^H^tAjif^cf^\^^^oiz7.y^y:f(j)o)^a.rvy'^^m^npL{t. itm 
mm^£m2(T>uiy7.h/^^-y^mi^-t^^t-f}'^x^^o 

[0 2 3 3] 

m:^x. :^^y:/id)Rzj^{i)(Dit^Bi}Z-i&mmmiz^'DX. miRxfm2(Du 

V' X h A ^ - > (D^mKfZ^ii^i&m 3 ti T^c X 7^ (f ) H^f ^ (c|| l 

[0 2 3 4] 



5 1 
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[0 2 3 5] 

) CD ^ a. r u > ^'mm ic j: o t ^ i:^ ^ mmM^-^ ^ - > ^m<Dm^^M, ^nmi. 
M^^^-y -^m(Dism^^^%m l ^^itn^mti^^ 2 cd u ^/'^ n a ^ - :/ ^ 
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